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A 55-year-old woman presented to the emergency
department with a 10-day history of right lower quadrant
pain that was associated with nausea and vomiting only on
the first day of symptoms. Her abdomen was mildly dis-
tended with marked tenderness and localized guarding in the
right lower quadrant. Routine laboratory work including
white blood cell count was normal. Images from ultrasound
(Figure 1) and computed tomography (CT) (Figures 2 and 3)
of the right lower quadrant are presented.
Diagnosis
Foreign body (toothpick) perforation of the cecum.
Radiologic Findings
An abdominal and pelvic ultrasound was performed to
exclude appendicitis or an ovarian cyst. This revealed
a tender hypoechoic lesion in the right lower quadrant
measuring approximately 3 cm in diameter. A linear hypo-
echoic structure with the appearance of a foreign body was
noted extending into this structure (Figure 1). There were no
features to suggest acute appendicitis. The right ovary was
normal.
The radiologist requested a plain abdominal radiograph
and subsequently abdominopelvic CT scan. The abdominal
radiograph did not show a radio-opaque foreign body or free
intraperitoneal air. The CT scan (Figures 2 and 3)
confirmed a long thin (5  0.2 cm) foreign body in the
cecum traversing the medial cecal wall. It was nonmetallic
but of higher density than the adjacent soft tissues,
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matory reaction in the adjacent pericolic fat, accounting for
the sonographic findings.
Figure 1. Transverse ultrasound image of the right lower quadrant shows
poorly marginated hypoechoic/cystic tender abnormality (A) consistent with
a small abscess. Note the linear echogenic object within the collection, in
keeping with toothpick (double thin arrows) with a portion of it (single
arrow) extending beyond the confines of the abscess cavity. R ¼ rectus
muscle; C ¼ cecum.. All rights reserved.
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On further questioning the patient recalled eating filet
mignon containing toothpicks at a restaurant a few days before
the onset of her symptoms. She also reported wearing an
upper denture plate. It was decided to attempt removal of the
foreign body (FB) endoscopically rather than proceeding
directly to surgery. Colonoscopy revealed a toothpick
embedded in the colon wall 2 to 3 cm above the ileocecal
valve. The gastroenterologist was able to remove it through
the colonoscope, clipping the site of perforation. The patient’s
symptoms subsided within a few days and follow-up CT scans
showed progressive resolution of the inflammation.
Discussion
FB ingestion is relatively common in clinical practice but
gastrointestinal perforation by a FB is relatively rare. Only
0.7% to 1% of the ingested FBs are reported to perforate the
bowel [1,2].
Apart from bone fragments a variety of objects can be
ingested accidentally, particularly at the extremes of age,
children account for approximately 80% of these cases [3].
Patients with psychiatric disorders and certain professionals
such as tailors and carpenters are other groups frequently
involved in accidental ingestion. Voluntary ingestion is
reported frequently in prisoners [1].
Swallowed metallic foreign objects are of little concern
because the patients generally are aware of ingestion, these
cases are generally observed clinically. Most of these
metallic FBs either pass spontaneously or are removed after
being arrested in the upper digestive tract. Nonmetallic
sharp, long, and pointed objects, such as toothpicks, are
associated with the greatest risk of perforation of the gut [4].
Toothpicks are used for oral/dental hygiene and also for
food preparation and serving. Swallowed toothpicks have
Figure 2. Non-enhanced CT image of the right iliac fossa shows hyperdense
toothpick (arrows) seen perforating through the medial wall of the cecum
(C). Note the inflammatory stranding (A) in the pericecal fat surrounding the
toothpick. IP ¼ iliopsoas; R ¼ rectus muscle.been retrieved from the anal canal, indicating that they can
pass the whole length of bowel, and it is believed that most
of them probably pass without incident [5]. The most
common sites of bowel perforation by elongated FBs are the
terminal ileum/ileocecal junction and the rectosigmoid
region [6]. This is attributed to an abrupt change in luminal
calibre, bowel angulation, and the transition from a mobile
intraperitoneal location to a more fixed retroperirtoneal
position of the bowel. The symptoms of perforation at these
sites may mimic acute appendicitis or acute diverticulitis,
respectively. The duodenum is another common site of
perforation by long pointed FBs owing to its similar
morphologic characteristics [7]. Cases of toothpick perfora-
tion of small bowel beyond the DJ flexure also have been
reported, mimicking Crohn’s disease [8] and even jejunal
lymphoma [9] on imaging.
Once perforation has occurred, the causative FB may
remain at the site of perforation; migrate into the peritoneal
cavity and cause symptoms at a remote site; or move back
into the bowel lumen, either to pass on without further
complication or to cause a second perforation distally [4].
Toothpick perforations have been reported to cause a variety
of complications including septicemia, peritoneal abscess,
heaptic abscess, vascular injuries resulting in arterial-enteric
and duodeno caval fisulae, intestinal fistula, ureteral
obstruction, and bladder perforation [10e16]. The overall
mortality of toothpick-related injuries is 18%, but is
considerably higher for patients presenting in shock or with
enteric-vascular fistulas (70% and 80%, respectively) [17].
Risk factors associated with bowel perforation by tooth-
picks include prior surgery, previous history of bolus
obstruction reflecting inadequate chewing, and wearing
denture plates. The latter may decrease protective palatal
reflexes [5]. Altered mental status as a result of alcohol or
drugs, ingestion of hot or cold liquids, and rapid food
Figure 3. Enhanced transverse CT image, same level as figure 2, again
demonstrates pericecal inflammation. Toothpick (arrows) is not as clearly
discernible as on non enhanced image in Figure 2, due to enhancing
phlegmonous inflammation around it (A). IP¼ iliopsoas; R ¼ rectus muscle;
C ¼ cecum.
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are other predisposing risk factors [18].
Complications from the ingestion of toothpicks are
difficult to diagnose preoperatively because most patients
are not aware of the ingestion. Unlike metallic FBs, tooth-
picks are radiolucent, abdominal radiographs are of little or
no value in diagnosis or localization. In addition, the
resulting perforations rarely produce pneumoperitoneum
because they are sealed by fibrin exudates and surrounding
loops of bowel.
A large literature review indicated that the diagnosis of
toothpick perforation was made by medical imaging in only
14% of cases [17]. Definitive diagnosis was made by surgery
in 53%, endoscopy in 19%, and autopsy in 12% of cases
[17].
Ultrasound, a common first-line imaging test in the
emergency setting, is helpful in the diagnosis of nonopaque
FBs in superficial tissues and in the abdomen as well.
Toothpicks are seen as thin linear echogenic structures with
variable posterior acoustic shadowing [11]. Sonography may
underestimate the length of the foreign object in bowel
because the intraluminal part may be obscured by echogenic
bowel gas [18]. CT scan may well show the entire length of
the FB, including the intraluminal portion and adjacent
mesenteric inflammatory changes or abscess. Traditional
treatment for perforated FBs is open surgical removal with
local bowel repair or segmental bowel resection. However,
with recent advances in minimally invasive surgery, laparo-
scopic removal is another option. Endoscopy also can be
used if a portion of the FB is still in the gut and can be
identified and retrieved through the endoscope [19].
In summary, intestinal perforation by nonmetallic FBs
mimicking acute appendicitis is not uncommon, but
a preoperative diagnosis is difficult for the reasons
mentioned earlier. The correct diagnosis was suggested in
our case based on the ultrasound and CT findings and was
supported further by recent history of dining out and the
wearing of a partial denture plate.References
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